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^SPSrH*, ^ogfSami (Z)gBlljS^-eti-? ? n^Mi-S^c7)^2©@g^Jf^ 
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[0001] 
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titers zinK:fPoT#*^&«flR^*^*fr««©Tfas ! fc«»fts*iT 
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&xmnx^2>TJv^-v<u (ad xiir^-^Afc^^i-sy;^- 

(C u) 3Z.^ifll$:^^i:-rail^^M^fflv^e 5 4^^Ml«IiCfe^ 0 
[0 0 0 4] 

^CMP (Chemical Mechanical Pol ishing : it^mWMm) i£^JC J: *J 

it, mwim\H<D^z^hr=. (mwLLt~) M&±mmzmimftz> £e>tcb£. 

(Single Damascene) MTOft^ftl *IT Vn £ „ 

SfcT^Tfrff'Tisy (Dual Damascene) @S^^^*^M$tlT Vn£„ 
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5 ^ © X j& # £ -f £ tf> T* ifMffi tf> Inj_t £ EI -5 r h $ 4a T v \ £ „ 
[0 0 0 8] 

*v Fm<D&m^v Ftf^mfomfov^mizm-ibnzo fit. 

so^x h7u-A-*mMLxm&wffi%.z$m%mffiitft e> 0 z.<d&o\z^$> 
^mfrmmtDm^izj&f&znfr&^y fizmlxiz. u-f^^y^^ yy\z is 

fe^VNli^x h7u-A-<DmMiz&ZffimtfMx.btiZ><DX. #/^*;F 
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mm 105 tc^p^ti^ 3 1 <Di/-;vm 1 0 6 ic-e^^Ay 1 

0 7 £/M,TiStte>*i£# yyx^y?^? lost, y tfx^yzf^ If 1 
0 8 ££T;ge>!!iJS0tf>*#;i/*fii 0 9 i2©lMH 1 otcr^P 

£4l£2oc7)3g2<Z)^-;i/?#l 1 1 iZ^ti^ftAV 1 1 2 £/rLT|gtt 

e>*i, ±mm i ms<z> * * jvmm i o 9 2©^>^r>^5y i i 3 

#^>nf>^7yi 13 *£Tmo%i2mB<D* * JlMMl 1 4 £#J1K 

£o&Mmz£ftiX. #4 isyf^^ym i o 3 S/>y;**iT 

JVV y>f 1 0 4 tf)#£:fC«J; UISih$^S©T% WMft©fnJ_t:^ ®£ Z. ±L #T*£ -5. 
[0 0 10] 
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[0011] 
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>^io4tt, in 2 8&c^i,£j:e>{c, m^m^i o 2 z&mizmtj£?KB 

f&ZtiZ#yy*Tyzf^>fi o 8&tf l l 4Wiftic-c>cD«c£: itf 
i jf@<£>* i o 9Rz$m2MB<z>* 1 4 

£*lT^£„ ^tie>^lMf 2f B©^^^S@10 9M1 14H £lt,(C 
, ^©MfMigeSIl 1 0 ^«Jf $tlfe«^t$:^f So 

I0^^Jl/iil 0 9&t>*l 1 4 hlMill 1 0 iKDRmit, -MWIZ. 

Ai-£7K^#^fc* o l 4 \zWM-?Z> 0 dtf)*^ Hi 

^L<«^2jSg(Z)^^;i/«Mi o 9*jL<&i i 4cD^Mb^^U> ^Mbbfe 

^tl^tf)* #;b*Ml 0 9 t)L<&l 1 4frb£blZftmZ7kft^(DmA-t)mft 

(c, i/-;i/U >?i o 4 tf)_tM#te3|2JiBco* # i Himit 

[0 0 12] 

-T&;bl3, ^#^iSfi(7)ig^^^-fe^{C^V^T{±y^Xv5:faMLfcC V D (C 
hemical Vapor Deposit ion) &^>* A y #&CZ) J: 3 &£m£K^-f 
x y ^ y >f1fcffi^<D 7n-kx Uffitffc < mm £ ftT v ^ £ #\ rci^c^Xv 
£*aMb£ynir*&ffittiM<Z)^££#e>C9T\ 02 9 (C^fJ;^ {C, b 
^^«H^S/-;i/U yf l o 4 «fc-5fc&£©T% i/-;i/'J >^*i o 4 

m&mwxmmi 1 5#^y*-;n 1 6jf mizmft~?z>£o&mMt> i wi^n 
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[0 0 16] 
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[0 0 3 1 ] 

Slt*2 0JiWi»»«WK:±asiatt^fi!t»S:H«i, fr^±tem<DWHHM£ 
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[0 0 3 2] 
[0 0 3 3] 

vr=.m, ±m¥mftmm±icf£i<DmmmmmitB}&v, mm 1 <Dmmmnm\H 

Mmzm&,-tz>mi<Dx.mt. ±umi<DmMm±izm2(nmmmmm%.&m3 
<DmmmBmzmtkizMf&Lf^ ±mm3(Dmmmmmftx.x$±mm2<Dmm 

[0 0 3 4] 
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[0 0 3 5] 

*ffitC«»J, ±13314 <Z)X3g<£> iff {C, _hflB*l©BB»»±K:j|5 2<3DjiM««WJI& 
15* 3 ®*|Blttjra&)I!9ClC7gJ&l,fe&, XffiKI 3 o»IBItt»jK&t;±ffi* 2 CO 

[0 0 3 6] 
[0 0 3 7 ] 

*«Stc«»;, _hfHH 1 cox^co^tc, ±Safl2©xSi:±Sa^3©X^i:S:Jfi* 
^tfe^6©m feSVM±±fH^4 ©Xjg0mr#lJ&*&3S#t*r 33£(C «fc y 

[0 0 3 8] 

_tlBl|2(Z)XS^±IB^3<Z)Xmil$:m^t>-&fef|6 0DX5g, fc&VxliJt 

fH^4 ©xg^f^^&aaR-t&rfcK: * y, H3 ommm vMommmzm 

[0 0 3 9] 
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[0 0 4 0] 

it^«2 4nmoftmi*. m^2zmm<D*mfomw.\z&v, ±sb*/ 

[0 0 4 l ] 

m^m.2 smmcommiz. m&^2 3xit2 4nm(D¥mfammz&v 

[0 0 4 2] 

^^y^^t-^^^ttic-^u, ±iB^#«t^^^sic±fams&^sp{c« 
m mmmwko) mmx fa izm&vf~mmMfr*f&&y-)ivyyrfmv*>tix^z> 

[0 0 4 3] 

lff^^2 7fB*©^^ii, W#«2 6fB«(D^#:|gffi{C^U, ±IBS/ 
[0 0 4 4] 

, ±my-jiv y>f&z>^te±mmmtfi>/-jiv y?t>\ mmmi^nx^zz 

tZW&tLX^Z, 
[0 0 4 5] 
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aWMSStcfli 'J , _hSH 5/ - ;i/ U > y» 5 vn tt±3H^l£^ ^> - ;i/ D > ^2>\ 9 v S/ 
[0 0 4 6] 

on i mmm 

muz, z<D&m<DmimteM?&&*m<*mn<Dm&zB't¥mm* m2\z 
mi (da- A&mmmm. msizm^mftmn&y-Kvyyzt/yyjitc^y 
ymM&ffi&m^TmMhfcMtfrm&m&zB-rmmm. mi i*m¥m<*mn<D 
ts-jiv y tr<DMtt*nv&mzB-tm> m^\zn^mwmmz.^x^^yy^ 

nmu\HT°mmMmzMLt^mzmmMizB?m. H8»ni^##si©^ 
a**®* H9MHi otiR**#«*©s/-^y y^^yyf)^^ 

feSTI (Shallow Trench Isolation)^ g> jA & 2 IC J: y H**lfc 

vfrffiiW fc tt, V - x « & « v * « K 1/ -f > M t & <& -*f 0) N mmmBto 3 , 
«ft#lii«fll6»ctt-en-?*iPfNsa:fS:iR*3, 4&.t)fy- hspsic^stisn 

>#?b7 (7A~7C) tftfettatlTV^. 4*- hg|S 5 fcfc, M*&0>«fc 

ny^mskmrnof- hnmtiz&vm&ts^ z<d?- hnmizay^^ n 7 
Btfgatt^ft*. fit, SNSHii3, 4M^f - hgp5ic«j:y n*v* 

)VMO S(Metal Oxide Si 1 icon)M h ^ y V 7. * T r *«fl|j*3 tlT V^S. 
[0 0 4 7] 
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vmf&znfcmfrbf&zminmmmv oa~9c) tftnfn^asft, m 
H3(Djira^mi 3izit. #^i/ymmnmiz£VM)&2tifrMfr^mz>m2 

3 0ir»H 3 _ttCti^4©JSrM^ll (^2©tfTjfffl^«) 1 5;« 
J*3*l, &4©Jitg«S*lflll 5±JCIi»5fiDMIBHft»ffl|l 6 S:^UT±#S«fi 

[0 0 4 8] 

H« 2 &C J: 'J fflttlfcftlCNSMf^ 1 9 K**l-e*l*»ttK«tt3ft.5 «fc 

■jjc, «i~«5©»wifi»tt8, ii, 13, is, 1 6®mm*mcm&L 

T*V$/>^*®2 0^p>Hti^)ilS^-el|2CDi/-;i/U >^*2 2&tf3§3tf>t'-;i/ 
u >^2 3^®we>4xTv^s 0 

[0 0 4 9] 

$l~f3©i/-;i/'J>^2 1-2 3ttfnf*L, 0 3{C^lT<fce>fC, MA« 

, 0 3-eii, -Mi: it^i ©s/-;i/U y?2 1 cD«&tf>#t^jcovM:^LTv^ 
^2©i/-;i/U yV2 2foz$m3(Dy-}ivyz^z^\,\TbmM&mf&iz& 

3R-?^lB««2K:J:yH*nfeNS!Jfi»1R«l 9 fc*3iKJS#5 0 0-8 0 0 
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J¥#5~l 5 nmtf)^#>E£ (T i) ilMJPtfl 0-20 nm©f^!>lftl ( 

tin) £<Dmmmfrb&.z>rtV7**)i mmi±-f) tyy^^ymtfr 

? h 2 5 tf^^JlT^So ? b 2 5 te, 02JC^L/fe 

<k t)&mmM)&%$ 1 8 \zny% >? V 7 (7A-7C) fcTB^f |fWc0 
J&3*lS 0 3»&®Bl6±JCtt. Ij|^10~5 0nm©i/ij3>gftl2 6i: 
BUP#2 0 0-4 0 0 nm0i"j3>M2 7 £ ©fll^ <bj&§ H 1 ©SIS 
«S*JR8*«^$4X, 3©*l<0»WJtt*tt8rttCttM/>f- (gg^SI) 2 8# 
J^JERStlT, I0M^>f 2 8F*f{Cte, IBIJ?# 10 — 30 nmffl^^H (T 
a) £.2>#)imtll& (TaN) t0HI^»^'J7^^;i/2 9 i:, fifjf 

3 o n^?>^s^i obbhm3 i *w^$tiTVN§ 0 zom i ommm 3 1 tt, 
®2(c^L^cfce)^iam0^§pi stem <Dmt»MQ OA-90 ^Mts 

[0 0 5 0] 

m i <Dmmmmm8 ±izn, mmtf 10-50 nm<D*/vnymtm3 2 

m&tfl 5 0 — 3 0 0 nm<D{&mnmB3 3 |gj£tf 5 0— 1 5 0 nmtf)^'J 

3>iftR3 4 2:a>«tJVJK^&A<&«l2(Ojfl8rifi|ftJK (£ 1 ©ifT»IB«ft»!!l) 

i i#^£*u rcD^2©sraM#^i i izit\?Tfc-;v (xrmmm) 3 5 

^^>^;i/^-fbJ^^co«MJK*^^/5AU #;i/3 6t, Hfji3 7 i:^e>^s 

3|l<£>tfy@B$§US3 8#7£f&3*lTV^ 0 £<B& 1 ©IfTffiMUS 3 8 li, H 2 fC 
^u£j:e>&ia8&^/» 1 S\Z\ZTWMMl 2 Sr^-rsxgfcRf^JC^Sti 

[0 0 5 1 ] 

I2 0IMH1 l_tlCl±, 0tJ£tf 1 0 — 5 0 nm©S/U H>^lbB|3 9 t 
> BU¥#1 5 0 — 3 0 0 nmCD<gS§m«l4 0 |&JS# 5 0— 1 5 0 nm©^ 

3©Jf |W«SfM!|l 3lC&hl/>^4 2&mfitztix, zr.<Dhvy^-4 2ftlZi$. 
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ffl!J*#l 0-30 nm(D$y*)im£2y$)l^itm£(D^Mmfrivf&Z>^VT 
2(01H^S4 5&, H2tC^bfe±-5«sEI»^Wl 8 IC^ 2 CDSB^S 1 4 
[0 0 5 2] 

52^, rnzvmmm* 5 t^Mo^3ffii!iii 5 9«$nt 

VN£ 0 ^4 6, 5 3lii/Un>OT> ^4 7> 5 4 aj£M$R, 

^4 8, 5 5liJ/ij3>Sm ^4 9 t£tfy*-;i/ (tfrK»ai) > 
5 0, 5 7{iA'J7^^;k f#5 1, 5 8 Itfif, flf^5 6 li h 

x^Zo *lx. mi~m5v>mmmwim8, n, 13, 15, i6<Djgjit# 
faic&fc^s j:e>K^j*s*iTv<>&, nmmMci 9 t a *i fen 

h 2 5 t.s mi<Dmmm3 1 an wrmmmz 8 Ki2<7)@Bi§ui 
45^ m2(D¥Tmnm5 2 f&sommmsa tzmKizmm-Tzzmz 

£Vmi<Ois-JVV y?2 1 #Jg/*3*U H#»CUT&2;R.tfS£3 tf>£/-;i/U > 
^2 2, 2 3 ^atl*. 
[0 0 5 3] 

3^T% -«tLT, H 1 ©IBiW® 3 1 , & 2 <Z>Ki»» 4 5 £S 3 <Z>ffiif» 
15 9 (AlpSteO. 2 8 — 2. 0 # mfCilJiin, #S2^M 3 1 , 4 5, 5 9fflii 
1. 0-2. 0 fim iZmiZtlZ o S|l<Z>trrB2»J8 3 8 2fctJfje 

2<BfcfTIBilRJI 5 2©*ltt0. 1-0. 4 8 /i mtCjBtftl, £>IBSfUB 3 8, 52 

©mifrtsrawtti. o~2. o »m\z.miztiz>o 

[0 0 5 4] 

illfei^^IMlll, 13, 15, 1 6©£gaS£*J*UTV*£ 
iii*!3 3, 4 0, 4 7, 5 4 LTli, —Mil IT S i LK (Dow Chemic 

#i>-;i/U>^2 1 — 2 3C7)^M«, m&ifii 0 — 5 0 nm(D*/V ziy^M 
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6 0 m&tfi 500~800nm©i/U3 >Wtitm 6 1 t, IMt# 10 0-2 
0 0 n mCDi/ U n>|ftft]BI 6 2ii, flgii^ 1 000~2000n m(Di/ U 

[0 0 5 5] 

LfcJ:3K:fc»RK:jgJ*S*iTV*Sil$l ~3fl 3 CD i/ - ;i, <j y >f 2 1-2 3<DM1£ 

, i cDMimitiK 8 <fc y T^rsutc^ s nx ^ & mnumm 6 

A#W£frKifcv^£#te&3*i<5#-£H:, NStWi 9M^>^^h2 
5(D0^l±^i*Lt)^ 1 ~^3©i/-;i/'J>^2 1—2 3 GD^lC — gC3l±5i& 

[0 0 5 6] 

_t«ELfej:e>lc3o<Z)>>-;i/U y V 2 1-2 3 fcigtf £¥#ft^*ic itui, 

msizmvfe&oiz. m2~m5<Dmffimmmi 1, 13, 15. i6<z>£ms 

£«J&LTVn£{£S§«MI3 3, 4 0, 4 7, 5 4 fttCfcftl 6 4 CO^foHCSA L 
-;i/U >^*2 1 ©;tU 7* *;i/3 6, 4 3, 5 0, 5 7 CD#&IC J: *J , r<Z)f*l3|5 

^;i/l±±M<D«fce>lcMHA^SAbT^fe7K^{CMbT=bAU TilUT^iBS 
[0 0 5 7] 

06 fC^Lfei:? JC, ^^.(i^ 3 ©MS 5 9 0»f 5 8 i: J/ "J 3 >I 
ftR6 0 il(Z)%#{C^PP6 5(Z)^fSl{cmAbfc7K^^tt, SIM 5 8 ^got^l. 
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if 4 4 &£oTV*5Ay 7^^1/4 3 £ U =1 >fi-ffcjj|4 6 h ©^tl^^^tt tC 
9 fc2/U 3>gftjg3 2 ^©ftJlfcfiMflFffilCJ: »J, V*r*l 4 4 Xli3 0 £ 

[0 0 5 8] 

03 ic^v^T«-jsra«s»jKi i, 13, is, 1 6%?<DTmmzm}&t* 

nT^2>i/V =I>^>ffcJ^3 2, 3 9, 4 6, 5 3ttt> ^tl^JllfT 3 5 

, 4 2, tfT^-;i/4 9, h Uy^- 5 6 {Cil#)&£ tlTV^SflBtf 3 7, 

4 4, 5 1, 5 8^<b, IB^MHlcfefeSt-rS(Z)$:R&ih-rsfi£Si:R&ihl^ (#f£2tf)lli 
CDj&ifcKfiLJgl) £LTtfMS£i±Sfc&K:M^e>*i'r£y, Zti hv>l/ V nymt 
B|3 2, 3 9, 4 6, 5 3f tt±^bt i^^A'J 7* * ;b 3 6, 4 3, 5 0, 

5 7^i:RI«iJ&f^fflS:fT-5. Zl<Z)J:e»tCA';r^^;i/3 6, 4 3, 5 0, 5 7f 
fttfS/U n>§M3 2, 3 9, 4 6, 5 3 m<D A U 7#JS ^fUMi" -5 31 £ iZ «fc 

[0 0 5 9] 

0 6ic^bfej:e)ic, #v */>?wc#v s>>^®2 o izm&Tfr^&n&m 1 

<z>>>-;wj >^*2 i t^>yicj: y, ^PP6 6 <d «fc e> {cirj#*i£ z: ntf&z 
0 i 2 ic^ L £ J: 5 \zm i © *>-;i/ u y ? 2 1 © p^miz itm 2 y 

>^2 2^1TV^^T% m2<Di/-n/Vy?2 2 ft bfomfimZTfrft^tf 
AsV y>f2 2^§Lfei:lT%, H2C0i/-;i/U >^*2 2<Z)ftfl!UCJ±^3©S/ 

-;i/U >^2 3#:#;Seltv\£<£>t% ^3©i/-;wj yff2 3 jciy XvVTv 

-fztizox, -etu: y wap^i^tc*^^aA'ts©^iiaihstis. 

[0 0 6 0] 

#i/-;i/U>^2 1-23 ^X^^>^Xl^CVDIi^lCfeV>t^X7 
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izmztit-m-si^ ^**ra&«pofc>f sfctf), 

r<o^, Ei4 (a) Kavrj^tc, «^tf*/-^/u >y 2 i t>m^,m\zm^x 
v n s t # & © jW y m w s fe * , stm #3S£ l t s« i $ n s «k 

?tC&£ 0 ra>J:e>&S£\ I©«KlJ:ntf, 04 (b) iC^i" J: e> 
i/-;i/U>^2 Hi, =r>^^7 h2 5l:ICtNSi«l 9 JCgM&3*lT^<5 0> 

[0 0 6 1] 

^2 2, 2 3 <©^BtCtt-e© «fc ^fci^SSttftfRStlfcfrofc. 

vyyznttz>z.£iz£v. y-)iv yff*ntt&^m&izttLx. m^mm* 

[0 0 6 2] 

#ac, 0 9&tF0i o&#iut, 3<z)M<z>¥^#^g<z>s/-;i/V yf^Li/y 

y»#vyymm&ffizm^Twm*zijm*j:mmizMw-tz a -mt 

LTI3iC^bfe <fce>fcHl <Di/-frV y?2 1 ©*Sr5SJt1-*«n?3iWt-6. 

09 (a) {C^f^fC PSi/ U 1 OHIS&MaS 1 8 }Ci? 

*Bf&-t2><Dnmmc. mwti±(Dy-)ivy^(Dm^^.mmzm 

?:0^-r-g>o fcfc, ±fB-MONMfi£«S:fI^3, 4 », 2£« 1 ±K:$/l> 
KjS.tKS/U 3>#*ift0;«:lH*tc«IRb, MftcoV V V^VA KIBJCJ: UtfrM© 
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[0 0 6 3] 

ifttC, S 9 (b) ICj^J^tC, C VDSICJ; »J£®lCig|JS# 5 0 0~8 0 0 

>^7b*-ib2 4?:Mt5 0 C VD Ay #i£{C «fc »; ^®IC, 

1RJ?# 5~1 5 nm<D^*>mt.mm& 1 0-2 0 n m©-^ * >g<ftfflli: ©BUS 
IA^^I.;1'>)7^^;i/ (Bartirl*) > £7£j&Lfc|fe, CMP^ 

5&^t--5o #CfC C V D^C i (J MC1)I^ 1 0 ~ 5 0 n m(Z) i/ 'J 3 >i 

ftffi|2 6 mm&2 0 0-4 0 0 am©i/'j3>|«2 7 

TH 1 <Z>«raffi*|Jt SMlfef, 77X7i-yf> y^ic J: »J « 1 ©lira«ft 

0 — 3 0 nmCD^>^;i/^fcM^^>^;i/Mil$:JlH^{C«jiUTAUT^^;i/2 
9 *Ay#&{Cj: »J|gJ5Etf5 0- 1 5 0 nmCil^^lfet 

, #>o£?2acJ: yil&J^rtlt h 2 8 fttc^tcigjf &««>&t?J: ? IC 

2 8W<7)*lC5SLfeAUT^*;i/2 9OT13 0 tC J: »J £5 1 (Dm^M 3 1 

[0 0 6 4] 

#ClC, 0 9 (c) IC^-T J:e>iC, CVD^Ci^IICg^l 0~5 0nm 
<Z)J/U 3>S-ffclK3 2 £, mmtf 1 5 0-3 0 0 nm(D®lWi3 3 BliP 
#50-1 5 0 nmffli/U n>^>fbj8l3 4 £ &NH&(C;Rff UT, 3g2©JSTOIi 

2(Z)jSTO^Ml ltCt^T^-;i/3 5S:^t5. * Ay «fc »J ±® 
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vt*#ji3 6zmf&i>fc%k. zmz& vmmtf 5 0-150 nmoii 

IT, fcfT*-;i/3 5f^©^{C^L/fcAUT^^;i/3 6M|3 7tcj:*;j£l 
[0 0 6 5] 

&fC, C VDffiCJ: »J£®lC, IJ|*UO~5 0nmCDi/'j3>If[:i3 9i: 
, HiPtf 1 5 0 — 3 0 0 nmfflM$l4 0 fflU?# 5 0— 1 5 0 nm<Di/ 

7X7i7f>»J: »;&3<B|gj8i»lfl|l 3 (C h l/>*4 2 £7!?£&-T£o #CtC 

, ^/xy #&ici: y^ifjc, mmtfi 0 — 3 0 nm©^ y * frmtmt.* y * ft 

5 0-1 5 0 nm(Dmm*mf&Lfe'&, #>o£&fCJ: yjglS^bt h 

^14 4 (CJ: Vm2<DWMM 4 5 &Jgfi)tt5. 
[0 0 6 6] 

j^t. hi ojc^-rj^jc, 5g2©BBj»«4 5 ^^-rs<fce>tcii2©if tsh 
iis 2Sr^i©trrBBSK«3 8 i:ra«*^&-e^ufe«, m2(D^rmmm 

5 2 £ga&i-£«fc-Mcai3©BE*&Jg5 9 £tl 2 <Z>flE*RJg 4 5 fcW««s*jST?^« 

13 0AI8IM1JKK1 6±{C, CVD£Mc<fcy£®lC, IS^10~50 
nmffli/'J 3>gfbl6 0 |Rff#5 0 0 — 8 0 0 n m©*/ U 3 >gft-fbJK 6 1 
1 0 0 — 2 0 0 nmffii/'J n^gfcftjRS 2 JKJSEtf 1 0 0 0-2 0 
0 0 nm0i/ija«l6 3 h £Jlg7* tc=KS It, /trM-i/3>||l 7% 

[0 0 6 7] 
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i~2 3 ^istsrfc^isc-e, h7-y :/£#e> z: £: & < ffiiiMc - 

[0 0 6 8] 

ftf^lO ©*JS IC?& o T , 2JCJ:»;H*nfeN 1 9 

IC^tl^tl^^tlSiolC, mi ~$5©mi6il8, 11, 13, 15, 
1 6©JKff^lRf{CM^ELfe3»m»^&^S^l~lg3(Z)J/-;i/U 1-2 3 

3<Di/-;ivy>f2 i — 23 sMtsia^ss©-?, ht^ 
3 £ & < ffi # ic y - ;i/ y ^ V £ B. W 5 z. n # T* # £ . 

[0 0 6 9] 

OH2HWJ 

# v $/ y m m &m * m v * t $git -r s «fc e> t c l £ -e & s . 

Zl<D#Jtf>¥^ft^«te> Si 1 IC^-t^^lC, tUg&^gpi 8 £BfrJ:e>tc¥ 
Iftf^lC^lCl&ot, 3H^IIt««2tC«fc»JH**lfeNMfifcifcfg«l 9 

, is, i 6<Dmm^mzmtELfcm*mfrbj&&mi~n3<D*/-nsv yvi 
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i~2 3 t^mmzmm^nxmn ^nx^^mmzis^x. mnm®zm&.Lx 

fclC, & 3 <Z>j£ilKff 5 9 £35 2 <Z> If TBI*** 5 2 #f3B3rK:— ' 8UCJ£f£3 tlT V> 
-5. 01 lttt, — ffl£ LXm 1 <Di/-)lV y>f2 1 ©*©«f^lCo V%T 

[0 0 7 0] 

£ftJSi(*M*, ±^L^^iHJiMi:»S^T'$>So ^ti^x., mi ncfc^T 

a 

~23 3 £ICJ: y, ±TlCigf§f 2fflffi|gS4 5 H&lWTWM 

M3 8£i)\ tt^ &3<Dmmm5 9 £m2<D\?Tmmms 2 £.&mmz-mz 
y vw-fr <b Tkfrmtfmx l n a izmmiz m±xi* & £ ^ e> m&tf& s „ 

[0 0 7 1] 

l iz^kLfc£o&mi<Dis-jvvy>f2 l <D#£Sg?t-t£M-£ifte£i-£„ 

Hl|g|£#[tf)[3 9 (b) ©Il^gtt, HI 2 (a) (C^"TJ:e){C, CVD 
mz 4: y ^MlCBUl^ 1 0 - 5 0 n mCD 5/ U 3 >S-fbK 3 2t, IKJStf 15 0- 
3 0 0 nm©{g$£S^IR3 3 JKJ?# 5 0— 1 5 0 nmCJ/'J n>Sft-ffcBl3 4 
t&IR*K:«ilT, *2<0»BHfi»« (il©^7lMiI) 1 lSJ^jSl 
fctfc, C VD^tCj; y^WC ig36U 5 0~3 0 0 nm(Z)ii«?l4 Ot, 
&JS#5 0- 1 5 0 nm0i/Un>iftSl4 1 £ felBfttCtUf IT, SSI3 ©Jg fS 
«5iI13Wf5„ ^^Xy-ai^^>^}Cj:U^3C0Ji^lfe^Ml 
3 IC h l/>^4 2 ZBf&iT 2>£mmz. $2®lf||&ill 1 {CHI GOtfT*- 
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XA°y #&tCj: Vl&mtf 50-1 5 0 n mCfl&MLfct, #)o£&&Cj: »J 
iI$:MlT hl/>^4 2&tf3H 1 ©t^7*-Jl'3 5 fo\z%±\cMM ZMSbiL 
tf«ke>lC-tS B #CfC, CMP&&CJ: y^I^'JT^ #;i/&tfl|iiJI$:l&5&UT, 
h l^>^4 2R&f&l (D^Tfc- ;i/ 3 5p^CD*lC^LfeAUT^^;i/4 3 
Jff 4 4 ic J: UH2(DiBIIM4 5 S £ H^pic» 1 cohfTSE^M 3 8 

[0 0 7 2] 

j*tf, Ei2 (b) ic^i-<te>ic, «4®Am]ifi*jiKi sjkxfms&m ^\mm 

I16^tfet> 5 6 £|Sff$JC3|l2tf)tf7*-;i/4 9 SrJgJ&U H 

3 tf>MUS5 9 ilim^rJcm2 0DtfTBBi^M5 2 fcJgfifcU $ £ fC A y S> a 

7&^/af erfcJCj:»J, Ell 1 <JD#5i£^jjR3it<5. 
[0 0 7 3] 

[0 0 7 4] 

3 H»J 

4tt01 3<Z>B-Bfcffi«T®H, 01 5 M:H3M*#S£iStCfcV>T#V i/Z/*fm& 

*U y hS:^vS/>S*«:fflVNTK3S'r«^asS:XSIHK:^-rxSH, HI 7tt 
xsmic^-txsh^ & S o ZKDIg^cDH 3 ^J6We& S ^$ftSt©iJ«^, 

£©«(B¥#fl«Bte, HIl 3&tfHl 4lc^J:-Mc, @ft^A«18«:BI 
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11, 13, 15, 1 6(Dmm?:\%izm&Lf=.mmm'frt>!&z>m i ~H3coi/- 

>^*2 1-2 3 ^ffiSfC^^tlTfg^'itlTVNe^tCfeVNT, 3 
-;i/U >^2 1 — 2 3 ©^^(D-aUC^n^n* 'J ^ h 2 1 A — 23A #J§£ 
jJlStl, 3 o©i/-;i'J 2 1 — 2 3 CDXU y h 2 1 A— 2 3 ACD^$ #|oJtf) 

^j&&s#4>&< ^%p^-r^i/-;bu >^l«I±T'ii•rtlTv^^ j;e)^c|g^^4^ 
[0 0 7 5] 

m% ±M L feNSitft 1 9 & > ^ ^ h 2 5 ©Mil |gl~fl3 

<Di/-)iv y?2 i ~2 3 v>mmz-m^z> £ oiz&f&znz> a -t&t>%. ±& 

U£J:3{C#* 'J -y h 2 1 A— 2 3 Atfmtt htlT ^531 1 -^3©i/-;i/'J > 
^21-2 3<DBWZ-m-tZ> £?iZ. NMMM^l 9M3>^^ h25© 

ejm^pi 8zmti¥mfo?-v7 1 ocz^Mfc^o^im^&g 
^BPic^stiTv^ 6 ^. © *^^c7) g a # 0^ *> a* iz tjt \,\ z. h &mu 

SllSi^i, NS**tk««l 9&t?3>*^ h2 5©MMfU%Il~f 
3©S/-;bU>^2 l — 2 3 0D?^^lc— St <* 5 li & < , ^(Z>0#U«fc>*i 

[0 0 7 6] 

^©M(cj;tili, Ell 5fc^f <fce>fc, 7K;*H£tf>§AMi& 6 7 y > 

^7*2 1 — 2 3<Z)#*y y h2 1 A— 2 3 A $r^^EEH i: & § 0>T?, 
A&-r*3HcR&lhT?£5J:3lCfc.&. #XU»vh2 1A~23A0MfettH _t 

i©<k-5lC*^©SA«»6 7©SEil&^<"??^SZ:i:lCj; »J, EM (Electro 
-Migration) (D^5^%-f-^lCjg5ftI"r fc^Tf^S. 
[0 0 7 7] 

£©«»cj:fttf, #i/-;i/'J>^2 i~2 3}i*^T^v«i:^5 
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2 1~2 3K8H**8Bte3&£Ufc<fcS. l/f^ot, H 3 0 &#H8bTt&l8 L 
[0 0 7 8] 

^mmmz zm&t? zntmrnz, m^i±o)y-;wy^(Dm^^mmiz 
m^frmmmzzmm^z, mz. m&mt&mi siz^-^mm^^^ity^u^ 
ym®£&z-M<DNmm®.M®3. 4 zntmrnz, nsmsh 

9 ^Mt^o 

[0 0 7 9] 

ikiz, 016 (b) fc^-rj:e){c, MX.«H3 (7)^/-;UU >^2 3 tc^U v h 
'J3>gftl2 6ti/'j3>iffcg2 7 £<Z)«JilSlfr<bf!5c3^1 ©«rM^8 

<d*/-a/v yymf&^femm<D^v?-y'yz\m?kizfio 0 xu^hTe? 
-tymtm2 6Rz$yv ziymitmz 1 m^n&^xy^^s^&^-e^o 

[0 0 8 0] 

#ctc si 7 (c) izm-t&oi^ ±&Lfr£oiz*v v bmm^femmzy 

a>Mi3 2 h<sfi«^3 3^i/'jn>iftii3 4 £<Dmmmfr<oj&z>m2 
(Dmmmmmi 1, ^'jn>gfti3 9 tm-mmmm* 0 tyvnymitm* 1 

hc^Mm^j&£!g3<7}«ra^Bli 3(DS/-;i/U >^;»j£«ctf)xy^ 

134, £/U =2>^fbBl3 9, <£SI«^J14 ORtfyV 3>®ftl4 1 (DV^tl 
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[0 0 8 1 ] 

#ac 017 (d) iz^k-t^oiz. ±&Lfr&oizxv v hi&f&^feMmizy 

* b y i/y?7 4 K&ttz up* h (mm-v-f) zmmL&wM-e, yv 

©I«H 5, i/'Jn>ifbl5 3fcffi»**]R5 4fcS/y=i>|fcfbj|fl;5 5 
y 3>S-ffcJK4 6, <£St1«BI4 7, >>y 3>lf[:l4 8, i/'j3>gfbK5 3 
3cD<fce>{cLT, H3(Z)i/-;i/y >^2 3©^y y hj^jft^jtlHlStctt^y * 

h 2 3 A^^$tl«ri:tC«;S. »12ttM£2©S/-;i/y 1, 2 3(Cf 

LTt>|SI$l&#t ! 3l£:fi ; e> ^hfCj: y, -£*l-£*i;*y y h 2 1 A, 2 2AMt 

[0 0 8 2] 

fl£« «K BBB 3 tl T il#«^EC7) ZM±?2> Z. 
[0 0 8 3] 

018(1 Zl<Z)|§^^S4||Jfe#JT*$>S^#^S(D^S:^f 01 

9»0i 5©c-c^«WTS®-e**. r©»qi©^4iij6M7?s>s^#^a 

5ft £ H C 5 tt> iz y - ;i/ y y 7 £ m ft £ «fc e> fc L j& T*& s o 

st«;t*; K7 otfnvbntcmf&iz&^T. m&±Lxm^y K7 o ^at^? 

fc, *^«««2K:j:yBB*tifeNS!t£«1!R«i 9 ic^ft^rim&Wtc&iffiS 
tl-5J:-9{C. Hl~H5©Sf||feili8, 11, 13, 15, 1 6 ©fil^ftiC 
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/i/ y yvi i ti, mi 9 tc^-r ^^tc nm&m^ i 9 nm^mizmm^nr=. 

Ziy*?b25t, &l<DmmM3 1 il©^7«3 8 fg2tf>@g£g 

JS4 5£, %i2CD¥Tmmm 5 2 SSI3c7)fBi|§Ui5 9 ^^stc^^-sri: 

[0 0 8 4] 

i®^5iT^A^ K7 Oli, KJ?#4 0 0-3 0 0 0 nmCTJ^-^AXIir 
- ^A$r^^^i--5y;i/^mt7A^M*^^y, 01 9 IC^I" <fc -Mc 

^ijs5 9 nm&izmmznfrmmtf s 00-2000 nm^asxtt^^^^i: 

£> «±IHISM7 2^tt, Kjytf 10 0-2 0 0 0 nm©J/'j3>m (S i 
0 2 ) , J/'j3>gfi:I(SiN) , S/';3>»gf||| (SiON) «*>f>J«5 

mmmi 4 jc j; vmt>tix. zamnmi 4 t:ip§ti^3>^^ h zn — 7 5 

[0 0 8 5] 

ffi^fitffl^'y F7 Ott, )RJ?#1~1 0 /imCO^U-r ^ K, yVny 

7 2(Dtt±{C@Hfi$tlTV\^ 0 ZOmfriLXm^V F7 0©lEfJS7 0 A{C*fL 
T, L S I CDifS:£TB#JC, ^tllSI^^-h LSI CO^SP £ 

m 1 — H3 (7)i/-;i/U >^2 1-2 3 £7£j&-r££#){C|2I9,&t>*EI 1 0 £#HBU 
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3<Di/-fl/V y#2 1-23 ZBf&-fZfc#>\ZM 1 2 Z^mLXmmLtc'r^T 

[0 0 8 6] 

nt> 6©^Pl£g|5|^^L 1, i^Tffi/1>y K7 0©^ 

Tf"&L2, n>^^F*-Jl/^L3, i/-;i/'J>^7 10^SL4it £/- 
;i/U>^7 liC^jA-,^K7 6(Z)|fgPg|5 7 7 #p»g&§;ft.5 £3 JC, ^Sgft0J 
J^jilbT. LKL4, L 1<L 2 (BW^&S&jrtS <fc 3 tC&5£3nSo — 
ffi*SCT©«j^^e>tt, LUL3 £<DWm*&MK.m&Z. 
[0 0 8 7] 

±i£L£i:e>{C, IB^iZTJB/^y K7 0 SrHtfJ: -5 tc */-;!/ U >^71 fclgtf 
J: tltf, «*S£Tffl^y K7 0 013517 0 AtC#fLTL S If 

[0 0 8 8] 

i cD^ffitc«, m&&xmrtv pi o £&mm^ v^yv 
#tt tc m & m & ff o t ago ^zfrtbo mwmmm a ^ k #ts: w e> *i x v % § 0 

^ (c tfaiaff m & ft e> & ic nmLWfemn © ^ x h n - a - &&m 

ot^SfeftBIffijStfiTtS. LWot, ±J*bfc»lfl*i£T»/ , fy K7 0 tc 
F£Hfr£e>fc±;£cD£/-;i/U >^*7 l Z.mmtei/-frV ytfZMWZZ. 
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[0 0 8 9] 

11, 13, is, i 6a>R^iericffi^EUfe#mjB^e>^cS2/-;i/U i 

#8tte>*iTV^<0-e, A>vK^7>y^«Ltt), 2/ -71/ U > ^ 7 1 tf>#£ 
[0 0 9 0] 

IBM 5 9 £HB£lCJgj££*lfclRJ£#3 0 0-2 0 0 0 n m^figXttlBS:^^ 

H4^Mil^lC, 2/-;i/U >^7 1 lC*A-»il7 6©^Pg|J7 
7tfft&2tlZ «fc e>(C, <&^|»fff«ff*&4:LT, L 1 < L 4 , Ll<L2tf)|W^£ 

sus-r sj^ic&jtsti*. m*35tT©^,^e>ii, l 1 £ l 3 
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[0 0 9 1 ] 

z<DM<D¥m>fcmniz wx.&M&ftxmrty K7 o©iai®7 oa^ 
rmmmx$>^^m^M8 4<D\&±fr*>?nxmm2nx^z><Dx% ^comm 

170 AizMVX l s i m±txmzMx.tev>( VZtfyrJ yW^mzv^v 

^ yyiz&zffimmuz-btixiz), ^mfo? v -f\zm.m^t>^mm^mx 

[0 0 9 2] 
[0 0 9 3] 

OUSeiMM 

K7 o 3 ©BBiKji 5 9 £mmzmj&znr=.mx&mz£f&$- £-*2>m&i&m 

^e>^S«_tB2JK*7 2 fc&iK3*U '^O^apSB^Jg 8 4 lCgM£3*lTV^*/& 

-;bU >^7 8 fcfiTv^S., ^CD|Mi/-;i/U>^7 8lt * 

±MII7 2<©*Tlc^S4xfelSgIS#Mi: UT'<0jg2©BBJ»M 7 9 i:, ^2 

[0 0 9 4] 
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e>(c m&mmmt^T&mz&mffimi 9 m2<D\zrwmm5 2^, ^3 

©ffi^Jf 5 9 fctfffiSKgi&Sflfc^JSft*/-;!/'; >**7 8*««W-e>tlT, ^<Z) 
*JfijR2/-^U 8JCJ: yjffl^itTJSAy K7 0^H*fttv>S. m&fti/ 

-;ivy>?7 8 Sr^i-sfe«x©^«r*i5Stt, » 1 mmmiz&^xm 1 -IS 3 
©S/-;by >^2 i~2 3 &^jER"T5fe«>K:09 i S:af0 1 o &#MLtiilfc 

S>sv%ttjg2HJ6Mtcfev%TPf^ 1 ~f 3©i/-;i/ 
y >^2 i~2 3 ^^i-^^^icmi 2 s$ii/t»ifibfefi7^^j/> 

V*S£^^SJIfcLT<B»2<Z>BBif»Ji7 9 fc^-TSlCtt, 01 OtCfcV^^ 

7««rt-&an* j;e>tc i&sraatHwa&fc it, lkl4, Li<L2owi$: 

ft S t c SI 3 i: # v £ & o 

[0 0 9 5] 

_Lj£b£j:e>{c, i^fitf a°7 K7o itmti&oizmmtis-frv y*fi 8 

&lftttfc¥##IS«JcJ:*itf, i£^s#«Mi: LTom 2 ©BBi^Ji 7 9 £H2©JS 
Mil 3fC^b^3i:lCj:y, Z0#2<Z>fffflflfiM;i 30TS©ffi«S 

•9iC, ^ffiK:fcfeoT|PJtifi©*i£^S/-^y >^7 8 SrlSlWSifctCj: y, 0 
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